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ANALYTICAL SUMMARY REPORT

May 02, 2005 M_' g o | , RECEIVE
Iver Johnson . ' . ‘ MAY ¢ 5 2005 .

MT DEQ ! ‘ D i :
. ’ b Dept. of Enviro. Quali
PO Box 200901 _ s Ny B‘ : | Waste & Undergrounttiy
. 2025 " - Tank Managemant Buresay

Helena, MT 59620

Workorder No.: H05040130
Project Name: ASARCO Slag Pile

Energy Laboratories Inc received the following 10 samples front MT DEQ on 4/14/2005 for analysis.

Sample ID Client Sample ID Collect Date  Receive Date Matrix Test

ASP01-B3 ' 04/14/05 14:15 04/14/05 Solid ~ Metals by ICP/ICPMS, Total
: Mercury in Solid By CVAA
Digestion, Total Meatals
Digestion, Mercury by CVAA

_H05040130-001
L] - .

I

H05040130-002  ASP02-BS 04714105 1421 04/14/05 Solid . Same'As Above

04714/05 14:28 04/14/05 Solhid Metals by ICP/ICPMS, Total
: Chloride, Sulfate

Mercury in Sohid By CVAA
Motsture
Moisture
Polyzhlosinated Bipheesis (PCB's)
pH
Digestion, Total Mea:ais
Digasuoa, Mercury by CVAA ;
Sawrated Paste Extraztion '
Sonication Extraction
Soil Sopication Extraciiyn
Semi-Volatile Orgaci: Compounds, PAHs
Volatile Organics, Meikasol Extraction -
§260-Volatile Organiz Compounds - Short List

H05040130-003  ASP03-B14

04/14/05 14:37 04714405 Solid Metals by ICP/ICPMS, Total
Mercury in Solid By CVas 7
Digesfion, Total Meta!s
Digestion, Mercury by CVAA

HO03040130-004  ASP04-C4

ASP05-C9 04/14/05 14:44 04/14/05 Solid Mectals by ICP/ICPMS, Tatal
. Chloride, Sulfate
Mercury in Sohd By Cvaa
Moisture
Moisturs :
Folychlorinated Bipaszyis (PCB's)
pH : :
Digestion, Total Meteis
Digestion, Mercury b CVAA
+ Saturated Paste Extraciizn
Sonication Extractics
Soul Sonicating Extruztizg
Semi-Volatile Orgaciz Compounds, PAHs
Volatile Orgaaics, Methans! Extraction
8260-Volatile Organiz Compounds - Short List

H05040130-005

-




R

5 HOSOISC"130-006 ASP06-D16 T 04/14/05 14:50 04/14/05 Solid

Metals by ICP/ICPMS, Total
Mercury in Solid By CVAA

. Digestion, Total Metals

Digestion, Mercury by CVAA

H05040130-007 ASP07-F3 : 04/14/05 14:57 04/14/05 Solid

Same As Above

H05040]30-008 ASP08-G2 04/14/05 15:04 04/14/05 Solid

- Metals by ICP/AACPMS, Total

Chloride, Sulfate

Mercury in Solid By CVAA
Moisture

Moisture

Polychlorinated Biphenyls (PCB's)
pH -
Digestion, Total Metals

‘Digestion, Mercury by CVAA

Saturated Paste Extraction

Sonication Extraction

Soil Sonication Extraction

Semi-Volatile Organic Compounds, PAHs
Volatile Organics, Methanol Extraction
8260-Volatile Organic Compounds - Shop List

HO05040130-009  ASP09-G4 04/14/05 15:07 04/14/05 Solid

Metals by ICP/ICPMS, Total

Mercury in Solid By CVAA e
Digestion, Total Metals :
Digestion, Mercury by CVAA

H05040130-010  ASP10-HI16 - . 04/14/05 15:15 04/14/05 Solid

Same As Above

There were no problems with the analyses and all data for associated QC met EPA or laboratory specifications

except where noted in the Case Narrative or Report.

If you have any questions regarding these tests results, please call.

Repért Approved By:




LABORATORY ANALYTICAL REPORT

Client: MTDEQ . Report Date: 05/02/05
Project: ASARCO Slag Pile Collection Date: 04°14/05 14:15
Lab ID:. H05040130-001 Date Received: 0414705
Cilient Sample ID: ASPO1-B3 Matrix: Solid

_ ] MCL/
Analyses Result  Units Qual RL QCL  Method Analysis Date / By
METALS, TOTAL -
Antimony 349 mg/kg 5.0 . SW6020 04:27/05 00:49 / rih
Arsenic | 130 ma/kg 5.0 SW6020 04/27/05 00:49 / rlh
Beryllium ND mg/kg 5.0 SwWe010B 04/22/05 03:48 / jjw
Cadmium 3.1 ma/kg 1.0 SW6e0108 04,/20/05 19:24 / jjw
Chromium 60.8  mglkg 50 - SWs0108 04720005 19:24 / jjw
Cobalt 164 mg/kKg 5.0 SW60108 04/20/05 19:24 /.jjw
Iron 196000 mg/kg D 40 . .SW60108 (4°20/05 19:28 / jjw
Lead 134 mg/kg 5.0 SWe0108B 04/20/05 19:28 / jjw
Manganese 11400  ma/kg 5.0 SW60108 04.22/05 03:48 / jjw
Mercury ND mg/kg 1.0 SW7471A 04.25/05 13:51/KC
Nickel 8.4 rpg!kg 5.0 SW50108 (4:20/05 19:24 / jjw
Phosphorus 652 mg/kg 10 SWEC108 - 04:22/05 03:48 / jjw
Selenium 6.4 mg/Kg 5.0 SWe020 04:27/05 00:43 / rih
Zinc 13200 ma/ke 5.0 SW50108 »4'20/05 19:28/ jjw
Report RL - Analyte reporﬁng fimit. MCL - Maximum contaminant fevel.

~Defrnitions:

QCL --Quality control limit. ‘ .
D - RL increased due to sample matrix interference.

ND - Not detected at the reporting limit.
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LABORATORY ANALYTICAL REPORT

D - RL increased due to sample matrix interference. -

Client: MT DEQ Reéport Date: 05702/05

Project: ASARCO Slag Pile Collection Date: 04.14/05 14:21
LabID: HO05040130-002 Date Received: 04°14/05

Client Sample ID: ASP02-B5 ' Matrix: Solid

- MCL/

Analyses Result - Units Qual RL QCL  Method Analysis Date / By

METALS, TOTAL _ :

Antimony 46.7  mag/kg 5.0 SW6020 04/27/05 00:56 / rlh

Arsenic - 135  mg/kg 5.0 : SW8020 04/27/05 00:56 / rih

Berytlium ND mg/kg 5.0 SW60108B 04/22/05 03:51 / jjw

Cadmium 4.1 mg/kg 1.0 . SW60108 04/20/05 19:32 / jjw

Chromium 534  mg/kg 5.0 SwWe0108 - 04/20/05 19:32/ jjw
_ Cobalt 207  mg/kg : 5.0 SW60108 04/20/05 19:32/ jjw

tron 243000 mg/kg D 80 . Swe0108B 04/22/05 03:51 / jjw
Lead 140 mg/kg 5.0 SW60108 04/20/05 19:32 / jjw

Manganese 11700  ma/kg 5.0 Swe0108 04/22/05 03:51 / jjw

Mercury - ND mg/kg 1.0 SWT7471A 4/25/05 13:57 I KC

Nickel 204 - mg/kg 5.0 SWe6020 C4/27/05 00:56 / rih
. Phosphorus 584  mg/kg 10 SwWe0108 0+/22/05 03:51 / jjw

Salenium 85 mg/kg 5.0 ‘ Swe0z0 04/27/05 00:56 / rih

Zinc 16900 mg/kg . 5.0 SW60108 0+/22/05 03:51 / jjw

_ch(m. RL - Analyte reporting limit, MCL - Maximum contaminant level.

Definitions: QCL. - Quality contro! limit. ND - Not detected at the regorting limit.
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LABORATORY ANALYTICAL REPORT

Client: MT DEQ Report Date: 05/02/05
Project: ASARCO Slag Pile - Collection Date: 04/14/05 14:28 .
Lab ID: F05040130-003 Date Recetved: 04/14/05
Client Sample ID: ASP03-B14 Matrix: Solid
MCL/ : ) .
Analyses Result  Units Qual RL QCL  Method Analysis Date / By
PHYSICAL CHARACTERISTICS .
 Moisture 0.500  wt% 0.0100 SW3550A 04/22/05 02:15 / MC
CHEMICAL CHARACTERISTICS ' .
pH, 1:2 86 su 0.1 ASA10-3 04/25/05 16:18 / stm
Chioride, 1:2 1.99 mg/kg 1.00 ASA10-3 04/26/05 11:49 / qed
METALS, TOTAL . .
Antimony 337 mgkg - 5.0 SW5020 04/27/05 01:03 / rlh
Arsenic. 118 mg/kg 5.0 SW6020 04/27/05 01:03 / rlh
_ Beryllium ND  mgrkg 5.0 SW60103 04/22/05 04:02 / jjw
Cadmium 2.6 mg/kg’ 1.0 SWe0106 04/20/05 19:35 / jjw
Chromium 67.1  mag/kg. 5.0 ' SWB0103 04/20/05 19:35 / jjw
Cobait 17 mg/kg 50 SWED108 04/20/05 19:35/ jjw
iron 264000~ mg/kg D 80 SW80153 \04/22/05 04:02 / jjw
Lead 638  malkg 5.0 SW60133 04/20/05 19:35 / jiw
Manganese 13200 ‘mgrkg 5.0 SWe0132 04/22/05 04:02 7 jpw
Mercury ND  mgikg 1.0 SW74T14 04/25/05 13:53 / KC.
Nicke! 14.5 mg/kg 5.0 SW6E02¢ 04/27/05 01:03 / 7lh
Phosphorus - B12 mg/kg 10 SWeD122 04/22/05 04:02 / jjw
Selenium 8.4 mg/kg 5.0 SW8020 04727/05 01:03 / rin
zZine 13500  ma/kg 5.0 .SW80103 04/22/05 04:02 / jjw
VOLATILE ORGANIC COMPOUNDS . _
Bromoform ' ND  mglkg 0.20 SW828(3 04/21/05 16:42 / trr
Benzene ND . mg/kg 0.20 SWE2553 04/21/05 16:42 / ter
Bromobenzene ND mg/kg | 020 SW82560= 04/21/05 168:42 / trr
Bromochloromethane ND ma/kg 0.20 SWwezee= 04/21/05 16:42 / trf
Bromodichloromethang ND mg/kg 0.20 SW82533 . 04/21/05 16:42 / tre
Bromomethane ND mg/kg 0.20 SWa255= 04/21/0516:42 / trr
Carbon tetrachloride ND  mgkg 020 Swe2e0z 04/21/05 16:42 / trr
Chlorobenzene ND mg/kg 0.20 SWg2s52 04/21/05 16:42 / tre
Chloroethane ND mg/kg 0.20° SWe2si=z © 04/21/05 16:42 / tr
2-Chioroethyl vinyl ether ND mag/kg 0.20 SWe2g’= “04121/05 16:42 / ter
Chloroform NO mg/kg 0.20 ¢ SW828%E " 04/21/05 16:42 / trr
Chloromethane ND mg/kg 0.20 SWezesz 04/21/05 16:42 / tr-
2-Chloratoluene NO " magrkg 0.20 SWE265= 04/21/05 16:42 / tir
4-Chlorotoluzne ND mg/kg 0.20 SWe2siz 04/21/05 16:42 / te:
Chlorodibromomethane . ND mag/kg 0.20 SW826e5= - 04/21/05 16:42 / tir
1,2-Dibromoethane ’ MO mg/kg 0.20 SWEB2£5% 04121105 16:42 /e
Dibromomethane ND mg/kg . 0.20 SWEe25352 04/21/05 16:42/ it
1,2-Dichlorobénzene ND mg/kg 0.20 SWE264= G4/21/05 16:42 / ter

Report .
Definitions:

RL - Analyte reporting limit.
QCL - Quality control imit.

D - RL increased due to sample malrix interference.

MCL - Maximum contaminant iz /.
NO - Not detected a* the reportiris limi*.
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LABORATORY ANALYTICAL REPORT

Berzola;aninracene

Report
Definitions:

RL - Analyte reporting limit.
QCL - Quality control fimit.

Client: MT DEQ Report Date: 05°02/05
Project: ASARCO Slag Pile Collection Date: 0414705 14:28
Lab ID: H05040130-003 Date Received: 04'14/05
Client Sample ID: ASP03-B14 Matrix: Solid
_ MCL/
-Analyses Result Units Qual RL QCL  Method Analysis Date / By
" VOLATILE ORGANIC COMPOUNDS
1,3-Dichlorobenzene : ND mg/kg 0.20 SwW32608B 04°21/05 16:42 / trr’
1,4-Dichlorobenzene ND mg/kg 0.20 Sw82608 04°21/05 16:42 / trr
Dichiorodifluoromethane - ND mgrkg 0.20 SW82608 Q4/21/05 16:42 / tr¢
1,1-Dichloroethane ND mg/kg 0.20 SWE2608 . 4/21/05 16:42 / ter
1,2-Dichloroethane ND mg/kg 0.20 SW§2608 04°21/05 16:42 / trr
cis-1,2-Dichloroethene ND mag/kg 0.20 SW82608 04/21/05 16:42 / trr
1,1-Dichloroethene ND mg/kg 0.20 SW82608B 04/21/05 16:42 / ter
trans-1,2-Dichloroethene ND mg/kg 0.20 -SWSZSOB - 04/21/05 16:42 / trr
1,2-Dichloropropane ~ND mg/kg 0.20 . SW8260B 0421/0516:42 / trr
. 1,3-Dichloropropane ND ma/kg 0.20 SW§2608B 04721/0516:42 [ trr
2.2-Dichloropropane ND mg/kg 0.20 "Swsg2608 04/21/05 16:42 / trr
1,1-Dichloropropene - ND mg/kg 0.20 Sw82608 04/21/05 16:42 / ter
cis-1,3-Dichloropropene ND ma/kg 020 SwWs2608 04/21/0516:42 / trr
trans-1 _3-Dichloropropené NO mg/kg 0.20 Swg260B 04'21/0516:42 / trr
Ethylbenzane - ND ma’kg 0.20 SW82608 Q4°21/0516:42 / trr
Methy! iar@-buty! ether (MTBE) ND hg!kg 0.20 SWS2508 J1T10516:42 1 tr
Mathylens chioride : ND ma/kg- 0.20 SWeg2608 D221/05 16:42 / trr
Methy! ethyl ketone ND mg/kg 4.0 SwW3a2608B 0221705 16:42 / trr
Styrzne ' ND. markg 0.20 SW§2608 04721/05 16:42 / trr
1,1,1,2-Tetrachloroethane ND ma/kg - 0.20 SwWa2608 04721/05 16:42 / trr
1.1,2.2-Tetrachloroethane ND ma/kg 0.20 - SWg2608 032721/05 16:42 / trr.
Tetrachlorozsthene ND ma’kg - 0.20 SWE2608 G2'29/0516:42 / trr
Toluenz ND ma/kg 0.20 SW82608 - 04°21/0516:42 [ trr
1.1,1-Trichloroethane ND mg/kg 0.20 - SW82608 04.721/05 16:42 / trr
1,1,2-Trichloroethane NOD ma/kg 0.20 SwWsgz608 0e'21/05 16:42 / trr
Trichloroathene ND mg/kg 0.20 Swea2608 C421/05 16:42 / trr
Trichloroflucromethane ND ma’kg 0.20 SWa2608 | 02/21/05 16:42 1 trr
1,2,.3-Trichloropropane ND mg/kg 0.20 - SWe2608 (2721705 16:42 / trr
Vinyl chionde ND ma/kg 0.20 SWa2608 04./21/05 16:42 / trr
m.&p-Xylénes . ND mg/kg 0.20 Swg2608 0¢/21/05 16:42 / ter
o-Xylens ND mg/kg 0.20 Swez608 0421105 16:42 / trr
Surr; p-Bromofluorobenzene 134 %REC ' 768-160 SwWa260B 04,21/05 16:42 / trr
Surr: Dibromofluoromethane 116 %REC 70-132 SWg22608 22°21/05 16:42 1 trr
Surr: 1,2-Dichloroethane-d4 114 “%REC 60-132 SWe2608B S L2105 16:42 / e
Su(r(' Toluzne-d8 120 HREC 75138 SwW22608 L¢ZVI0516:42 1 trr
SEMI-VOLATILE ORGANIC COMPOUNDS ,
Acenephthene NO  mglkg 0.33 SW3270C 7¢Z105 13:55 / sm
Acenaphthylene ND  malkg 0.33 SWe270C 5221105 13:55 / sm
Anthracsns ND - mglkg 0.33 SWE270C 5671105 13:557 sm
ND mylkg 0.23 Swz2270C LLZ210513:55 f sm

MCL - Maximum contaminant level.

ND - Not detected at the reporting fimit
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LABORATORY ANALYTICAL REPORT
- Report Date: 05/02/05
Collection Date: 04/14/05 14:28 -
Date Received: 04/14/05
Matrix: Solid -

Client: MT DEQ

Project: ASARCO Slag Pile
Lab ID: H05040130-003
Clicent Sample ID: *ASP03-B14

- : MCL/ ) o
Analyses Result  Units Qual RL QCL  Method Analysis Date / By
SEMI-VOLATILE ORGANIC COMPOUNDS . )

Benzo(a)pyrene "ND mg/kg 0.23 SwW8270C 04/21/05 13:56 / sm
Benzo(b)fluoranthene ND mg’kg - 033 Swe270C 04/21/05 13:56 / sm
Benzo(g.h,i)perylene : ND rﬁg/kg : 0.33 - SWS270C ) 04/21/05 13:56 / sm
Benzo(k)fluoranthene ND mg/kg - ' " 033 - ' SW82Z70C 04/21/05 13:56 / sm
Chrysene ‘ - ND ma/kg ©0.23 SWS270C 04/21/05 13.56/ sm
Dibenzo(a,h)anthracene ND mg/kg 0.33 - SWS8270C 04/21/05 13:56 / sm
Fluoranthene . - ND ma’kg 0.23 SWS8270C 04/21/05 13:56 / sm
Fluorene ’ . ND mg/kg : - 0.33 SW8270C 04/21/05 13:56 / sm
Indeno(1,2,3-cd)pyrene ND  -ma/kg . : 0.23 SWBZ70C 04/21/05 13:56 / sm
Naphthalene } ND mg/kg 0.33 ) SWeg270C 04/21/05 13:55 / sm
Phenanthrene - ’ ) ND mg/kg - 0.33 SWS8270C 04/21/05 13:56 / sm
Pyrene : ND. mgkg - : 0.33 - SW8270C . 04/21/05 13:56 / sm
Surr: 2-Fluorobiphenyl! 82.5 %REC ) 30-115 SwWs27C 04/21/05 13:55/ sm
Surr: Nitrobenzene-d5, B 83.7 %REC" 23-120 SWS8Z70C 04/21/05.13:56 7 sm
Surr: Terphenyl-d14 G8.6 %REC 16-137. SWEZITLT T 04:21/05 13:55 f sm.
POLYCHLORINATED BIPHENYLS (PCB'S)
Aroclor 1016 o ND ma/kg ¢.017 | SW8ez:z 04/24/05 03:13 iav;'
Aroclor 1221 . ND ma/kg 0.017 T Swaso:iC 04/24/05 03:13 / law
Arocior 1232 . . NO ma/kg ’ G.017 Swao:zz 4724/05 03:13 / law
Aroclor 1242 NO mg/kg. o 0.017 Swsgzz 04/24/05 03:13 / law
Aroclor 1248 ) ND mag/kg . G.017 SW8oz2 - 04/24/05 03:13 ! taw
Aroclor 1254 ) ND mg/kg 0.017 ~ Sweozz 04/24/05 03:13 / faw
Aroclor 1260 ' ‘ .. ND mg/kg 0.017 SW8JZZ 04/24/05 03:13 / law
~ Aroclor 1262 : ND mg/kg 0.017 SW80zZ - 04/24/05 03:13 7 law
Aroclor 1268 ) "ND mg’kg 0.017 ' SWeoz2 04/24/05 03:13 / law
Surr: Decachlorobipheny! . 96.0 %REC 50-126 SW80zZz . 04/24/05 03:13 / law
. Surr: Tetrachloro-m-xylene 86.0. %REC s 42-115 SWBJzZ 04/24/05 03:13 ! law

Sample extract received-a Sulfuric Acid Clean-up (2”4 Method 3665) and a Sulfur Clean-up (EPA Method 3850 prior to anz:ss 5

“Report RL - Analiyte reporting limit. FMCL - Maximum contaminant 1z /2,

Definitions: QCL - Quality control fimit. . ND - Not detected at the reps-ins limit.
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' LABORATORY ANALYTICAL REPORT :

‘Client: MT DEQ. . ' . Report Date: 05/02/03

Project: ASARCO Slag Pile S - o Collection Date: 04/14/05 14:37
LabID: H05040130-004 ' ' ‘ Date Received: 04/14/03 :
Client Sample ID: ASP04-C4 : ‘ o . Matrix: Solid

‘ : ‘ _ MCL/ '

Analyses : Result  Units Qual - RL QCL  NMethod Analysis Date / By
METALS, TOTAL N

Antimony ' ©435 maolkg 5.0 SW6020 04/27/105 01:10 / rlh
Argenic ) 155 mg/kg : 5.0 SW6020 04/27/05 01:10 / rin
Berylium' ) ND  ma/kg - _ 50 SWE010B 04,/22/05 04:06 / jjw
Cadmium : 54  makg ' 1.0 SW60108 04/20/05 19:39 / jjw
Chromium 712 mg/kg 5.0 SWe0108B 04/20/05 19:39 / jjw
Cobalt ) 212 mglkg ‘ 5.0 SW50108 .04/20/05 19:39 / jjw
-fron ’ R : 273000 mg/kg D g0 SW6E010B8 04/22/05 04:06 / jjw
Lead . 364 mgrkg o 5.0 " SW6010B 04/20/05 19:39 / jjw
Manganese : 12200 mg/kg ‘ 5.0 SW60108 04/22/05 04:06 / jjw
Mercury - : . ND mg/kg ) 1.0 SW7471A 04/25/05 14:01/KC
_Nickel . ] 229 mg/kg 5.0 - SWe&020 04/27/05 01:10/ rlh
Phosphorus . 586 mg/kg 10 ) SW60108 © 04/22/05 04:06 / jiw
Selenium i 121 ma/kg . 5.0 SW6020 04/27105 01:10/ ¢ty
Zinc : 17900  mg/kg 5.0 SwW60108 04/22105 04:06 / jjw

l -
t
Report RL - Analyte reporting limit. MCL - Maximum contaminant level.

Definitions:  QCL - Quality control imit. . ND - Not-detected at the reporting limi.,

D - RL increased due to sample matrix interference.
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LABORATORY ANALYTICAL REPORT
Repbrt‘Dntc: 05/02/05
Collection Date: 04/14/05 14:44
Date Received: 04/14/05
Matrix: Solid

Client: ‘MT DEQ

Project: ASARCO Slag Pile _
Lab ID: HO05040130-005 ,
Client Sample ID: ASP05-C9

MCL/
Analyses Result  Units Qual RL QCL  Method Analysis Date/ By
" PHYSICAL CHARACTERISTICS . : ) . L
Moisture 0.800 wi% 0.0100 SW3550A 04/22/05 08:15/ MC
CHEMICAL CHARACTERISTICS _ _ _
pH, 1:2 9.0 s.u. - : 0.1 ASA10-3 04/25/05 16:18/sm
Chioride, 1:2 '2.89, mg/kg 1.00 ASA10-3 04/26/05 12:13 / qad
METALS, TOTAL _ -
Antimony -37.1 mg/kg 50 SW6020 04/27/05 01:44 / rlh
. Arsenic 117 mg/kg - 5.0 SW6020 04/27/05 01:44 [ rlh
Beryllium | ND  mgkg - 5.0 SW60108 - 04/22/05 04:13 / jiw
Cadmium 31 mgkg 1.0 SW80108 04/20/05 19:42 / jiw
Chromium 744 mglkg 5.0 - SWB010B 04/20/05 19:42 1w
Cobalt 153 ma/kg 50 ) SWE0108 04/20/05 19:42 / jiv
Iron 282000 malkg - D 80 SW50108 04/22/05 04:13 / jiw
Lead 180 ma/’ka 5.0 SW60103 . 04/20/05 19:42 / jiw
Manganese 11300 mag 50 SW501L3 04/22/05 04:13 / jrv
Mercury ] . ND ma’ka 1.0 SWT4T1A 04/25/05 14:04 /1 KC
Nickel ' T 153 makg 5.0 SW6020 04/27/05 01:44 / rih
Phosphorus ) - TO7 ma’kg : 10 ' SWa0103 04/22/05 04:13 / jjw
Selenium 127 mgke 5.0 . SWe020 04/27/05 01:44 / i
Zin¢ 12500 ma/kg 5.0 SW80103 - 04/22/05 04:13 / jjw
VOLATILE ORGANIC COMPOUNDS - , _
Bromoform ' ND  maolkg 0.20 SWE2505  04/21/0517:16 / ur
. Benzene ND malkg 0.20 Swe2s0e 04/21/05 17:16 / irr
Bromobenzene ND my’ka 0.20 SWa2858 04/24/05 17:15 / tiv
Bromochloromethane ND  mgfkg , 0.20 SW826C3 04/21/05 17:16 / trr
Bromodichloromethane ND mg/ky - ‘ 0.20 - SWE250E 04/21/05 17:45 [ trr
. Bromomethane ND  mg/kg 0.20 SW82503 04/21/05 17:16 / trr
Carbon tetrachloride ND ma/kg . 0.20 - SWe2608 04/21/0517:16 / trr
Chlorobenzene . ND myg/ka 0.20 SWE2502 04/21/05 17:16 / trr
Chinroethane ND - mglks : . 0.20 SW82353- 04/21/05 17:16 / tev
2-Chioroethyl 'viny! ether ND mg/kg ©0.20 SWE2s62 04/21/05 17:15 / tr:
Chiorofofm : ND  mafrg ' 0.20 SWE825.3 04/21/05 17:15 / te
Chloromethane ND rnglkg : . 0.20 - Swezshs 04/21/0517:15 [ v
2-Chlorotoluene NO mglkg* ’ Q.20 SWe2332 04721105 17:18 / e
4-Chlorotoluene NO  mgkg - 020 SWE25e5 - 04/21/05 17:16 Lt
Chlorodibromomethane &{0) mgkg - 0.20 SW32802 04/21/05 1716/ t.r
1,2-Dibroméethane HD mg/kg ’ 0.20 SWE260E 04721705 17:16 / tre
Dibromomethane HD maleg 0.20° SW2a280% 04/21/05 17:16 / tir
: MD  mglkg 0.20 SwWe2s5e 04/21/05 17:15 / nir

1,2-Dichliorobenzene . . .

MCL - Maximum contaminant k=
ND - Not delected 2: the reporting limit

Repuort RL - Analyte reporting limit.
Definitions:  QCL - Quality control limit.
D - RL increased due to sample matrix intederence.
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N L ABORATORIES

Client: MT DEQ

Project: ASARCO Slag Pile
Lab ID: H05040130-005
“Client Sample ID:  ASP05-C9

LABORATORY ANALYTICAL REPORT

Report Date:
_Collection Date:
Date Received:
Mntrix:

05/02/05
04.14/03 14:44
041405

Solid

MCL/
Analyses Result Units -+ Qual RL QCL  Method Analysis Date/ By
VOLATILE ORGANIC COMPOUNDS ‘ .
1,3-Dichlorobenzene : ‘ND mg/kg 0.20 . SW82608B 04:21/05 17:16 / trr
1 4-Dichlorobenzene ND  mg/kg 0.20  Sws2608 T 04:21/05 17:16 1 ter
Dichioredifluoromethane ND  mg/kg 020 | SW52608 . 04:21/05 17:16 / trr
1,1-Dichloroethane- ND  mg/kg 0.20 SWS2608 04'21/05 17:16 / tir
1 ,2-Dichlorosthane ND mg/kg 0.20- SW§2608 0421/0517:16 / tre
cis-1,2-Dichloroethene ND  mg/kg 020 SW8§2608 04:21/05 17:16 / trr
1,1-Dichloroethene ND  mg/kg 0.20 SW82608 04'21/05 17:16 / trr
“trans-1,2-Dichloroethene ‘ND  mglkg 0.20 SW82608 4/21/05 17:16 / trr
" 4,2-Dichloropropane ND mg/kg 0.20 SW82608B - 04/21/05 17:16 / trr
1,3-Dichloropropane ND  mgkg 0.20 SW82608 04.21/05 17:16 / trr
2 2-Dichloropropane ND  mg/kg 0.20 . SwWs82608B 04:21/05 17:16 / trr
1 _]-Dichloropropene ND mg/kg 020 SW§260B 04721051716 /1 trr
cis-1,3-Dichloropropene ND mg/kg 0.20 SW82608 04/21/05 1716 / tir
trans-1,3-Dichloropropene ND ma/kg 0.20 §wW82608 0421/0517:18 / ter
Ethylbenzene ND - mg/kg 0.20 SWE2608 0421051718 / tre
Methyl tert-butyl ether (MTBE) ND - mag/kg 0.20 SWS52608 £421/05 1796 / tre
Methylene chloride ND mg/kg 0.20 SW82608 S42105 1716 [t
tethyl ethyl ketone ND ma/kg 4.0 SWe2603 (4721/05 17:46 / trr
Styrene ND- mg/kg 0.20 - Swe2s08 C421/05 17:15 / trr
1,1,1,2-Tetrachloroethane ND mg/ka 0.20 . SW82608 c«:.;zilos 17:143 [ trr -
1,1,2,2-Tetrachioroethane ND ma’kg 0.20 ’ © SW82508 04721105 17:18 / trr
Tetrachlorogthene ND  mo/kg 0.20 SWg2608 G421/05 17:16 / tre
Toluene ND  mg/kg 0.20 SWe2608 £421/05 17:16 [ tir
1,1,1-Trichloroethane ND mg/kg 0.20 N Swezaso8 G421/0517:16 / trr
1,1,2-Trichloroethane ND ma/kg 0.20 SWez608 04°29/05 17:16 / tir
Trichloroethene ND  mg/kg 0.20. SW82608 (421/05 17:15 / trr
Trichlacofluoromethane ND  ma/kg 0620 - Swgz2608 04°21/05 17:16 / trr
1.2.3-Trichloropropane ND  ma/kg 0.20 ) SWE2508 G4'21/05 17:16 / tir
Viny! chloride ND mag/kg .0.20 ~ SW2260B (421105 47:16 f trr
mep-Xylenes NO  mg/kg 0.20 ‘SW82608 G624/05 17:1€ 1 4
o-Xylene ND  mghkg 020 SW8260B 64'21/05 17:16 1 tre
Surr: p-Bromofiuorobenzene 116 %REC 78-160 SwW32608 74721105 17:16 { tre
Surr: Dibromofluoromethane - 104 %REC 70-132 Swez2eiB 04°21/05 1716/ tr
Sure 1 2-Dichioroethana-d4 164~ %REC 60-136 SW22608 42105 17:15 / tr
Suri: Toluene-d8 104 %REC 75-128 SWE2608 . 24°21/05 17:1€ / tr
SEMI-VOLATILE ORGANIC COMPOUNDS
Acenaphthene ' ND  mg/kg 0.33 Swe270C L4°2°7/05 14:3% / sm
Acenaphthylene MND mg/kg 0233 - Swe270C 74 21/05 14:35/ sm
Aathrazene ND mg/kg 0.33 - : SwWez70C 4°21/05 14:25/ sm
Bznzolajanthracene ND rng/kg . 0.23 Swzgz70oC 4°'25/05 14:3%/sm
Report RL - Analyte reporting limit. MCL - Maximum contaminant level.

Definilions:  QCL - Quality control limit.

ND - Not detecied at the reporting fimil.



Surr: Tetrachioro-m-xylene

Sample exiract received a Sulturic Acid Clean-up (EPA Method 3555) and a Sulfur Clean-up (EPA Method 3660} prior to analysis.

Report
Definitions:

RL - Analyte repo&‘mg fimit.
Qcl - Quality control limit.
S - Spike recovery outside of advisory limits.

MCL - Maximum contaminant level.

ND - Not detected at the reporting limit.

877-472-0711 -.496-442-0711 + 406-442-0712 fax » helena@e(iergylab.com
LABORATORY ANALYTICAL REPORT
Client: MT DEQ - Report Date: 05702705
Project: ASARCO Slag Pile Collection Date: 04/14/05 14:44
Lab ID: HO05040130-005 Date Received: 04/14/05
Clicnt Sample ID: ASP05-C9 Matrix: Solid
‘ o MCL/ .
Analyses Result  Units Qual RL QCL  Method Analysis Date / By
SEMI-VOLATILE'_O'RGANIC COMPOUNDS . .
Benzo(a)pyrene : ND  mg/kg 0.33 SWs270C 04/21/05 14:39 / sm
Benzo(b)fluoranthene ND ma/kg - 0.33 SW8270C 04/21/05 14:39 / sm-
- Benzo(g.h.i)perylene ND  mgrkg 0.33 SW8270C "04/21/05 14:39 / sm
Benzo(k)fluoranthene ND mg/kg 0.33 SWE270C - 04/21/05 14:39/sm
Chrysene ND  markg 0.33 Sw8270C 04/21/05 14:33 / sm
Dibenzo(a,h)anthracene ND mg/Kg 033 SW8270C 04,/21/05 14:39/ sm
Fluoranthene ND ma/kg 0.33 SWB270C ' 04/21/05 14:39/sm
Fluorene 'ND  mglkg 0.33 SWs270C 04:21/05 14:39 / sm
Indeno(1,2,3-cd)pyrene ND mg/kg 0.33 SWg270C | 04.21/0514:39/ sm
Naphthalene ND  mg/kg 0.33 "SW8270C 04/21/05 14:39 / sm
Phenanthrene ND mg’kg 0.33 SW8270C 04/21/05 14:38/sm
Pyrene ND mg/kg 0.33 SW8270C 04.21/05 14:39/sm
Surr: 2-Fluorobipheny! 88.6 %REC 30-115 S§Ws270C 04/21/05 14:39/s5m
Surr: Nitrobenzene-d5 86.8  %REC 23-120  SW8270C 04,21/05 14:39 / sm
Surr: Terphenyl-d14 88.9 %REC 18-137  SWe270C ¢4.21/05 14:39/ sm
POLYCHLORINATED BIPHENYLS (PCB'S) )
Aroclor 1016 ND  ma/kg 0.017 SW8082 04/24/05 03:40/ law
Aroclor 1221 ND ma’kg 0.017 SWE082 (4724/05 03:40 / law
Aroclor 1232 ND ma/kg 0.017 . SW8082 (4.24/05 03:40 / law
Aroclor 1242 ND mg/kg 0.017 SW8082 (2./24/05 03:40 / law
Aroclor 1248 ND ma/kg- 0.017 . SW8082 4°24/05 03:40/ law
Aroclor 1254 ND mg/kg 0.017 SW80e2 (4.24/05 03:40 / law
Aroclor 1250 ND ma/kg 0.017 Swa8oez C4°24/05 03:40/ law
Aroclor 1282 ND'  ma/kg _ . 0.017 SW80e2 042405 03:40 / law
Aroclor 1268 ND ma’kg . © 0.017. SwWa0g2 $4/24/05 03:40/ law
Surr. Dzcachlorobipheny! 140 %REC S 50-1258 SWB8082 04724/05 03:407 law
108  %REC ' 42-115 SWB808e2 0:4724/05 03:40 / law
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LABORATORY ANALYTICAL REPORT

D - RL increased due to sample matrix interference.

Client: MTDEQ ) Report Date: 03/02/05

Project: ASARCO Slag Pile Collection Date: 0414/05 14:50

Lab ID: HO05040130-006 Date Received: 04'14/05

Clicnt Sample ID: ASP06-D16 Matrix: Solid

MCL/

Analyses Result  Units Qual RL QCL  Method Aunalysis Date / By

METALS, TOTAL

Antimony 425  mgikg 5.0 SW5020 04:27/05 01:51/ rlh

Arsenic 130 mg/kg 5.0 SW6020 04/27/105 01:51/hh -

Berylium ND  mg/kg 5.0 SWS0108 04.22/05 04:17 / jjw

Cadmium 22 mg/Kg 1.0 SWs0108 (420/05 19:46 / jjw

Chromium, 68.4 mg/kg 5.0 SWs0108B 04/20/05 19:46 / jjw

Cobalt 173 mg/kg . 5.0 SWs0108 (4/20/05 19:46 / jjw -

Iron 305000 mg/kg D 80  SWs0108 | 04722/05 04:17 ] jiw.

Lead 555 mghkg ' 5.0 -SW60108 4120/05 19:46 / jjw

Manganese 11800 mg/kg 5.0 SW60108 02/22/05 04:17 / jjw

Mercury ND mg’kg ) 1.0 SW7471A (4/25/05 14:06 1 KC
" Nickel 18.8 ma/kg 5.0 SW8020 04/27/05 01:51 / rlh

Phosphorus 547' mg/kg 10 SWo0108 (£22/05 04:17 / jiw

Selenium 11.0 mg’kg 5.0 SW6020 {2727/05 01:51 /rlh

Zinc 19100 mg’kg 5.0 SW30108 {222/05 04:17 / jiw

Report RL - Analyte reporting limit. MCL - Maximum contaminant l2val.

Definitions: QCL - Quality contmlvlimit. NO - Not detecied at the reporting limit.



ASBSUSNTLE 0774720711 - 406-442-0711 + 406-442:0712 fax - '
. TORIES | 472 0711 06-4 v 7 helena@en?rgylab.f:om
LABORATORY ANALYTICAL REPORT
Client: MT DEQ Report Date: 05/02/05
Project: ASARCO Slag Pile Collection Date: 04°14/05 14:57
Lab ID: H05040130-007 Date Received: 04714/05
Client Sample ID: ASP07-F3 Matrix: Salid ‘
. - MCL/
Amalyses Result  Units Qual RL QCL Method Aualysis Date / By
METALS, TOTAL .
Antimony ) 42.7 mag/kg 5.0 SW6020 04/27/05 01:58 / rih
Arsenic 102 © mg/kg 5.0 SW6E020 04/27/05 01:58 / rlh
Beryllium ND mg/kg 5.0 SW50108 4/22/05 04:20 / jjw
Cadmium 1.9 mag/kg 1.0 SWe0108 04/20/05 19:49 / jjw
Chromium 70.5 mag/kg 5.0 SWe60108 0+.20/05 19:49 / jjw
Cobalt 171 mg/kg 5.0 SW60108 0+/20/05 19:49 / jjw
iron N 286000 mag/kg D 80 SWe0108 04/22/05 04:20 / jjw
tead 45.3 mg/kg 5.0 SWg010B 4/20/05 19:49 / jjw
Manganese 12100  mg/kg 5.0 - SW60108 05/22/05 04:20 / jjw
Mercury ND mg/kg 1.0 SW7471A (4/25/05 14:10 / KC
Nickel 17.4.  mg/kg 50 ° SWe020 4/27/05 01:58 / rih
Phosphorus 578 mg/kg 10 SW60108 0+/22/05 04:20 / jjw
Salenium 13.8 mg/kg 5.0 SwWe020 04/27/05 01:58 / rih
Zinc 19100 ma/kg 5.0 SW60108B (4722/05 04:20 / jjw
r
)
Report RL - Analyte reparting imit. MCL - Maximum coataminant level.
Definitions: QCL - Quality control limit. ND - Not detected at the reporting limit.

. D - RL increased due to sample matrix interfzrenca.
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LABORATORY ANALYTICAL REPORT
Client: MT DEQ Report Date: 05/02/05°
Project: ASARCO Slag Pile Collection Date: 0414705 15:04°
Lab ID: }05040130-008 Date Received: 04'14/05
Ctlient Sample ID: ASP08-G2 Matrix: Solid
MCL/ o
Amnalyses Result  Units Qual RL QCL  Method Analysis Date / By
PHYSICAL CHARACTERISTICS
Moisture - 0.800 wt% 0.0100 SW3550A 04/22/05 (58:15 I MC
CHEMICAL CHARACTERISTICS :
pH, 1:2 : 9.2 s.u. 0.1 ASA10-3 04/25/05 16:18/ srm
Chloride, 1:2 1.06 mg/kg 1.00 ASA10-3 04726105 12:48 / ged
METALS, TOTAL
Antimony 438  mg/kg 5.0 SW6020 04/27/05 02:05/ rih
Arsenic 118 mglkg - 5.0 SW6020 04/27/05 02:05 / tih
Beryllium ND mg/kg 5.0 SWg0108 04/22/05 04:24 1w
Cadmium - 2.5  mg/kg 1.0 SWE0108 04/20/05 20:00 / jiw
. Chromium 5.8  mg/kg 5.0 SW80108 04/20/05 20:00 / jiw
Cobalt - 194 ma/kg 5.0 . SW8B0108 04/20/05 20:00/ jjw -
. fron 290000 mg/kg D 80 SW60108B 04/22/05 04:24 / jjw
Lead 1186 mglkg 5.0 SWs0108 04/20/05 20:00 / jjw
Manganese 13100 . ma/kg 5.0 SwW30108 04/22/05 04:24 ] jjw
Mercury ND  mg/kg 1.0 SW74T1A 04725/05 14:12/ KC
. Nickel 17.2  mglkg 5.0 SW6020 04/27/05 02:05/ rlh
Phosphorus 729 mg/kg 10 SWs010B 04/22/05 04:24/ij
Selenium eg mg/kg 5.0 SW8B020 04/27/05 02:05/ rlh
Zine 21100 mglkg 5.0 SW80108 04/22/05 04:24 1 fjw
VOLATILE ORGANIC COMPOUNDS
Bromoform . ND  mglkg 0.20 - SWB2608 04721105 17:51/ tsr
Benzene ND mg/kg 0.20 SW82608 04/21/05 17:51/ tir
Bromaobenzene ND mg/kg 0.20 SWa82608 04/21/05 17:51 / trr
Bromochloromethane NO ma/kg’ 0.20 SWE260B 04/21/05 17:51 / ter
Bromodichloromethane NO mg/kg 0.20 Sweze0B 04/21/05 17:51/ trr
Bromomethane ND mag/kg 0.20 Swe2608 04/21/05 17:51/ trr
Carbon tetrachioride ND mg/Kg 0.20 SwWg2608 04/21/05 17:51 /frr
Chlorobenzene ND ma/kg 0.20 SWeg2608 064/21/05 17:51 / ter
Chilorosthane ND ~ ma/kg . 0.20 SWe2608 04/21/05 17:51 / ter
2-Chioroethyl vinyi ether ND mg/kg 0.20 SwWg2608 54721/05 17:51 / ter
Chioroform ND  mglkg 0.20 SW82608 04/21/05 17:51/ trr
Chioromethane ND =~ mg/kg G.20 - SWE2608 04121105 17:51 / trr
2-Chlorotoluens NO mag/kg 0.20 SwW2260B G4I21105 17:51 1 bt
‘4-Chlorotoluene ND  mg/kg 0.20 SWE2608 54124105 17:51 1 trr
Chiorodibromomethane ND  mg/kg 0.20 Swe2s08 04724105 17:51 / tre
1.2-Dibromoethane NO mg/ka 0.20 SWe2608 94/21/105 17:51 1 5t
Dibromomethane ND mg/kg 0.20 SW22608 04721105 17:51 1 trr
. NO mg/kg 0.20 SWEz2e08 04721105 17:51 7 trr

1.2-Dichlarabenzene

RL - Analyte reporting limit,
QCL - Quality controt limit.
D - RL increased due to sample matrix intedference.

Report
Definitions:

MCL - Maximum contaminant level.,

ND - Not detected at the reporting teridd
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LABORATORY ANALYTICAL REPORT

‘Benzolajanthracens

Client:” MT DEQ ‘ Report Date: 05:02/05
Project: ASARCO Slag Pile Coliection Date: 04°14/05 15:04
Lab1D: }O05040130-008 Date Received: 0414705
Client Sample IJD:  ASP08-G2 Matrix: Solid
. : MCL/
Analyses : Result  Units Qual RL QCIL.  DMethod _Analysis Date / By
VOLATILE ORGANIC COMPOUNDS ] .
1,3-Dichlorobenzene : ) ‘ ND mag/kg : 0.20 .~ Sws260B 04/21/05 17:51 / trr
1,4-Dichlorobenzene ‘ ND mg/kg - 0.20 SWg2608 04/21/05 17:51 / ter
Dichlorodifluoromethane } ' ND mg/kg 0.20 SW32608 04/21/05 17:51/ trr
1,1-Dichioroethane ' ND mg/kg 020 SWS2608 ' 04/21/05 17:51 ) trr
1,2-Dichioroethane ) ND ma/kg ' 0.20 SW§E2608 C4/21/05 17:51 / trr
cis-1,2-Dichloroethene ’ ) ND . mg/kg 020 SW86260B 04/21/05 17:51 / trr
1,1-Dichioroethene ND mg/kg ’ 0.20 : SWE2608 4721105 17:51/ ter
trans-1,2-Dichlorosthene ' ND ma/kg 020 - - SW8§2608 04:21/05 17:51 / ter
1,2-Dichloropropane i ND mg/kg 0.20 - SW82608 04/21/05 17:51 / ter
1,3-Dichléropropane . . ND mag/kg 0.20 SW§S260B 04/21/0517:51 / trr
2,2-Dichloropropane - ND mg/kg 0.20 SW52508 04/21/0517:51 / trr
1,1-Dichioropropene . NO mg/kg | 0.20 SWS26CB 04/21/05 17:51 1 trr
cis-1,3-Dichloropropens ND ma/kg 0.20 ) SWE260B (4:21/6517:51 / trr
trans-1.2-Dichloropropene ND mg/kg ' 0.20 - SW82508 C¢4/21/0517:5% / trr
Ethylbanzans : NS - mg/kg 0.20 SWE2508 04:21/C5 17:51 / tre
Methy! tet-butyl ether (MTBE) » © ND ma’kg . 0.20 - S\W32508 22'21/05 17:51 / trr
Methylenz chloride ND mg/kg 0.20 SW82308 (4:21/0517:51 / trr -
Methyl ethyl ketone ND mg/kg : 4.0 SW82508 03/21/05 17:51 / trr
Styrene : ND mg/kg : 0.20 SW82508 G4.21/05 17:51 / trr
1,1.1,2-Tetrachloroethane . ND mg/kg ©0.20 SWE2608 04’2105 17:51 / trr
1,1.2.2-Tetrachloroethane ND mg/kg ’ 0.20 : SW382508. 08721105 17:51 / tr
Tetrachloroethene ND °~ mg/kg - ] 0.20 SWSZSOB 04:21/05 17:51 / trr .
Toluene ND mg/kg 0.20 - SWz22508 (£°21/0517:51 / trr
i,1.1-Trichloroethane ' "ND mg/kg 0.20 SWE260B £4°21/05 17:51/ trr
1,1,2-Trichloroethane "ND malkg 0.20 ‘SW32508 - 04/21/05 17:51/ trr
Trichloroethene ND 'mg/kg 0.20 SW8260B (4.21/05 17:51 / trr
Trichlorofluoromethane ND mag/kg ' 0.20 SWag2608 :4/21/05 17:51 / trre
1,2.3-Trichloropropane. B © NOD mg/kg ) 0.20 SWe2s08 C4'21/05 17:51 / trr
Vinyl chioride NO mg/kg ' ~0.20 . SWe2808 04°21/05 17:51 / trr
m+p-Xylenes ND  mg/kg ' 0.20 SWE2508 G4/21/05 17:51 / tre
o-Xylene. ND mg/kg . 0.20 SW22608B 04/21/05 17:51/ ter
Surr; g-Bromofluorobenzene o 11e %REC 78-1860 SwW22608 £4721/05 17:51 / trr
Surr: Ditromofluoromethane 102 %REC 70-132 SWz22608B 56/21/05 17:51 / trr
Surr; 1,2-Dichloroethane-d4 102z %REC © B0-135 SW22608 74°21/05 17:51 / trr
Surr: Tolugne-d8 102 %REC . (753-138  SW22608 “a'21/05 17:51 [ tre
SEMI-VOLATILE ORGANIC COMPOUNDS. ] : .
Acenaphtnene : ND mg/kg ’ 0.23 : - SW3z70C (42105 15:21/ sm
Acenaphtiylene ND  mag/kg 0.32 | swaz70C 56:21/05 15:21 1 sm
Anthrazens NO mag/kg B 0.23 SWez270C 54°21/05 15:21/ sm
NO  mgkg ‘ 033 - SWz270C 542105 15:21/ sm

Report RL - Analyte reporting fimit.
Definitions: QCL - Quality control limit.

MCL - Maximum contaminant level.
ND - Not detectad at the reporting limit



-4 - &Y S

_ 877-472-0711 » 406-442-0711 - 406-442-0712 fax helend@energylat.com

- LABORATORIES

LABORATORY ANALYTICAL REPORT

Surr: Tetrachloro-m-xylene
Sample extract received a Sulfuric Acid Clean-up (EPA Method 3655) and a Suifur Clean-up (EPA Method 3650) prior to analysis.

Report RL'- Analyte reporting fimit.
QCL - Quality control limit.

Definitions:

MCL - Maximum contaminant leval.
ND - Not detected at the reporting limit.

Client: MTDEQ Report Date: 05/02/035
Project: ASARCO Slag Pile Collection Date: 0471405 15:04
Lab ID: HO05040130-008" Date Received: 041405
Clicat Sample ID: ASP08-G2 Matrix: Solid
_ MCL/
Analyses Result  Units Qual RL QCL  Method Analysis'Date / By
SEMI-VOLATILE ORGANIC COMPOUNDS
Benzo(a)pyrene ND mg/kg 0.33 Sweg270¢C 04,21/05 1521 /sm
Benzo(b)fluoranthene ND mg/kg 0.33 SW8270C 04;21/05 15:21/ sm
Benzo(g,h,i)perylene ND ma’kg 0.33 SW8270C 04:21/05 15:21/ sm
Benzo(k)fluoranthene ND mg’kg 0.33 Swe270C (421/05 15:21/ sm
Chrysene ' ND  ma/kg 10.33 SW8270C 34:21/05 15:21 / sm
’ Dibenzo(a,h)anthracene ND mg/kg 0.33 SW8270C 04/21/05 15:21/sm
Fluoranthene ND mg/kg .0.33 SW8270C 0421/05 15:21 / sm
Fluoreng ) . ND mg/kg 0.33 SW8270C 04:21/05 15:21 / sm
Indeno(1,2,3-cd)pyren ND mg/kg | 0.33 swa270C . 04/21/0515:21 / sm
Naphthalene ND mg/kg 0.33 SWE8270C 04:21/05 15:21 / sm
Phenanthrene ND mg’kg 0.33 Swaz70C 04/21/05 15:21 / sm
Pyrene . ND  ma/kg 0.33 SwW8270C 0421705 15:21 / sm
Surr: 2-Fluorobiphenyl 75.9  %REC 30-115 SwW8270C 045:21/05 15:21 / 5m
Surr: Nitrobenzene-d5 76.0 %REC '23-120. SW8270C 0421/05 15:21/ sm
Surr: Terphenyl-d 14 88.9  %REC 18-137 SW8270C 4°21/05 15:21 / sm
POLYCHLORINATED BIPHENYLS (PCB'S) ]
Aroclor 1016 - ND ma’kg 0.017 SW3a082 (4724/05 04:08 / law-
. Aroclor 1221 ND ma/kg 0.017 SWa8082 €3.24/05 04:08 / law
Aroclor 1232 ND ma’kg 0.017 SW8082 (4'24/05 04:08 /1aw
Aroclor 1242 NOD ma’kg 0.017 - SW8082 C4°24/05 04:08 / law
Aroclor 1248 ND~  malkg 0.017 Sws082 - (:4724/05 04:08 / law
Aroclor 1254 ND mg/ka 0.017 SwWa8oe2 (4°24/05 04:08 / law
Aroctor 1250 ND mg’kg 0.017 SW8082 (4'24/05 04:08/ law
-Aroclor 1262 ND mg/kg 0.017 SWa8082 (:2724/05 04.08 / law
Aroclor 1268 ) ND mg/kg 0.017 SW8a82 (4.24/05 04:08 / faw
Surr: Decachlorobiphenyl 125 %REC 50-126 SWB8082 (4.24/05 04:08 / law
90.0 %REC 42-115 SWB80E2 (4°24/05 04:08 / law
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e

Report Date: 05/02/05
Collection Date: 04:14/05 15:07
Date Received: 04/14/05
Matrix: Solid ’

Client: MT DEQ

Project: ASARCO Slag Pilc
Lab ID: HO05040130-009
Client Sample ID:  ASP09-G4

. . ] MCL/
Analyses : - Result  Units Qual RL QCL  Mecthod Analysis Date / By
METALS, TOTAL
Antimony ' 57.6  mg/kg 5.0 SW6020 04/27/05 02:12 / rth
Arsenic 109  mg'kg 5.0 SW8020 04/27/05 02:12 / rih
Berylium s S ND markg 5.0 - SwWs0108 04/22/05 04:27 / jjw
Cadmium ' 1.4 mgkg 1.0 SWs0108 04/20/05 20.04 / jjw
Chromium -~ 80.0 mag/kg ) 5.0 -SW80108- = . 04/20/05 20:04 / jjw
Cobalt ' 204 molkg . 50 “SW80108' 04/20/05 20:04 / jjw
fron S - 294000 mg/kg D 80 .SW80108 . T 04r22/05 04:27 / jjw
lead 64.0 . mg/kg 5.0 Swes0108 0420/05 20:04 / jjw
Manganese i 11800 mg/kg . 5.0 ‘SW60108 04/22/05 04:27 / jjw.
Mercury . o ND mg’kg : 1.0 SWT471A 04/25/05 14:14 / KC
Nickel o S 2066 mg/kg - 5.0 . . SW5020 04/27/05 02:12/ rlh
Phosphorus 562  mg/kg 10 SW60108 : 4.-’22/05 04:27 / jiw'
Selenium 122 mgkg - ’ 5.0 SW6020 04/27/05 02:12 / rlh
Zinc ) i 20100 ~ mg/kg 5.0 SW80108 04°22/05 04:27 / jjw

. .

Report RL - Analyte reporting fimit. MCL - Maximum cortaminant level.

Definitions:  * QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due’ to sample matrix interference.



877-472-0711 + 406-442-0711 + 405-442-0712 fax » helena@enercylab.com

Definitions:

QCL - Quality control limit.

D - RL increased due tc sample matrix interference.

ND - Not detected at the reporiing limit.

B LABORAFORIES A
N
LV I S ’
LABORATORY ANALYTICAL REPORT
Client: MT DEQ Report Date: 05/02/05
Project: ASARCO Slag Pile Collection-Date: 04/14/05 15:15
- LabID: FO05040130-010 Date Received: 04/14/05
Client Sample ID: ASP10-H16 ~ Matrix: Solid
) MCL/

Analyses Result: Units . Qual RL QCL Method Analysis Date / By
METALS, TOTAL" o
Antimony 34.1 ma/kg 5.0 SW6020 - 04/22/05 05:23 / rlh ]
Arsenic 117  mog/kg 5.0 SW6020 04/22/05 05:23/ rih
-Beryllium ND mg/kg 5.0 SW60108 04/22/05 04:31/ jjw
Cadmium 21 mg/kg 1.0 SW60108 04/20/05 20:07 / jjw
Chromium 59.0 mg/kg 5.0 SWe60108 04/20/05 20:07 / jjw
Cobalt 137 mg/kg 5.0 SW80108 04/20/05 20:07 / jjw
Iron 305000 mg/kg D 80 SW60108 04/22/05 04:31/ jjw

- Lead 103 mgfkg 5.0 SW60108 - 04/20/05 20:07 / jiw
Manganese 10400 ~mg/kg 5.0 SWSOJOB 04/22/05 04:31/ jjw
Mercury ND mg/kg 1.0 SW7471A 04/25/_05 14:16/ KC-
Nickel - 147 mg/kg . 5.0 SW6020 04.22/05 05:23/ rlh
Phosphorus 710 . ma/kg - 10 SW60108 04/22/05 04:31/ jjw
Selenium 9.1 mag/kg 5.0 SWe6020 04.22/0505:23/ rlh
Zinc 22200 mg’/kg 5.0 SW50105 04:22/05 04:31/ jjw
Report RL - Analyte reporting limit. MCL - Maximum contaminant level,



APPENDIX 4-1-2

SUMMARY OF SLAG TESTING ANALYSES INCLUDING TEST BASIN
WATER QUALITY, SLAG BOTTLE ROLL TESTS AND EP TOXICITY TESTS
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I Ul obnu WARILK UWUALT T ANALYSES - ASARCO EAST'HELENA

SITE NAME FUMED
SLAG
3AMFLE [eTE 12/30/84
LAF ASARCO
FEMARKS KOTTLE .

FUMED
SLAG
04:02767

ASARCO

REMARES  ROLL TEST

SANMFLE HUREER

FHYSICAL_FARAMETERS

. WATER TEMFERATURE (C)
SFEC. COND. (UMHOS/CM) FIELD

SFEC. COND. (UMHOS/CHM) LAR 115
FH FIELD

FH LAR v.9

TDS MEAS, ® 180 DEG, C 74

_ OXYGEN (D) DIS3
DEFTH TO SWL KELOW MF (FT)

COMMON_TONS

CALCIUM (CA) 12
MAGNESIUM (MG) . . 0.4y

SODIUM (NA) : 5,1

FOTASSIUM (K) 3.9
BICARKONATE (HCO3) (LARY . (1,0
CAREDNATE AS CO3 (LAR) ) 1y
SULFATE (504) 1D

CHLORIDE ¢CL) : 18

IRACE ELEMENTS
ARSENIC {AS) DIS3 0.1y
ARSENIC (A%) +3

ARSENIC (AS) 45

CADMIUM (CDY DISS 0.003

COFFER (CLY DIS3 0,008

IRON (FE) DITS . ¢ 1
IROH (FE 11D -

LEAD (FR) DISS (0,017

MANGANESE (MN) DISS (0,017

ZINC (ZN) D135 0,023

-

All quantities in milligrams per liter unless otherwise noted. KlawK line indicates parameter not tested.

8704-1

1950

7.77
1842

510
20
74
%4

240
“

1430

4,0

0.0325

0,075
0.280
(0,020

0,045
1,080
3.580

FUMED
SLAG
0472257

ASARTCO

8704~20

7.5

2235

2250 -

£014
4,81
1703
4'3
8.74

454

25.5

71.5

45

. 102
a

1425

7.0

0.0233

0,014
0,010
0,050

] 0.1¥3
. €0.020

0,010 «
" 0,030 »

1,449
3.700

et

FUMED FUMED
SLAG - - SLAGC
04/22/87 03722767
CHMTC - ASARCO

SFLIT  REPLICATE

8745-50

’ 7.48
993
449,0
27.40
7h.4
&0,80
1240,0
10,0
10,0198 0.038
0.0720 0.051
0.2240 0.125
(0.102 0,044
0.6334 0,019
2,640 1,910
4,450 2.830

HUN-4/84-K1

2.3%0

Output Datey. 03-17-1v89%

FUMED FUMED FUMED FUMED . FUMED
SLAG SLAG SLAG  SLAG" SLAG
05/22.97 05/22/87 05/22/87  07/15/87 07/15/87
ASARCO . CHMTC " CHMTC ASARCO ASARCO
‘SFLIT REPLICATE  REFLICATE
8745-47 8707-02 8707-01
9.7
2245 2137 2150
2320 : 2400
7.49 7.4%
752 7 -5'5
2084 2227 1712
4,3 < 4,1
8'- Ol )
422 417.0 412.0 - 321
20.2 25:10 24.90 22.9
8s 72.5 71.8 74
74 134,00 . 122.00 48
98 Co 84
3! 21,0
1338 1304.0 1200
7.0 30.0 4,0
0.020 . 9.0530 0.0320 0,057 0.03%
0.0214 0.040
: 0.0722 0.0248
0,051 05,0520 0.C500 0.055 0.049
0,128 0,1480 0.134D 0.118 0.110
0,045 0,100 €0,100 {0.020 (0.020
. 0.040 0.080
0.020 0,0323- 0,0432 0.014 0,021
1.93) 2,440 2,640 2.930 2.6%0
2.8%0 2.640 2.820 2.500



SITE UAME FUMED FUMED -
’ 3LAG SLAG
SANFLE DATE 0¥/22/87 0%/22/57
LAk " ASARIO ASARCO
FEMARYS  REFLICATE - :
FEMARYS

SAMFLE NUMEER 870%-04 '8707-04

FHYSICAL FAREMETERS

WATER TEMFERATURE (C) 14
SFEC. COND. (UMHOS/C') FIELD 1368 L1388
SFEC, COND. (UMHOS/CM) LA . . 1350
o F FIELD
FH LAK 7,43
TS MEAS, @ 1£0 DEC, € , 1114
Q¥YGEN (0) DISS ' . 4.0
DEFTH TO SWL BELOW NP (FT) 7.74
COMMOH _1ONS
CALCTUM (CA) 124.5
MAGRESIUM (MG 11.
S0DIUM (NA) , a5
FOTASSTUR (K) 45
ALYALINITY &S CACO3 (LAK)Y
BICARRONATE (HCO3) (LaR) 72
CARFONATE AS £03 (LAR) ) : (1.0
HYDROXIDE (OH)
SULFATE (504) . © 480 »
CHLORIDE (CL) ~ - - 3.0

TRACE_ELEMENTS
ARSENIC (aS) DI5S 0,075 n 0,054 «
ARSENRTIC (&8) 43 . .

ARSENIC (AS) +5

CADMIUM (CD) DISS 0,021 0.021
COFFER (CU) DISS 0,055 0,054
IEON (FE) DISS (0,020 (0,020
IRON (FE 11) 0.02 0.0%
LEAD (FF) DISS 0,023 0.024 .
MANGANESE (MN) DISS - 1.599 . 1.540
ZIRC (IN) DISS 0,613 0.788 «

A1l guantities in milligrams per liter unlesc otherwise noted. Klank line indicates parameter not tested,

UNFUMED
SLAG
12/30/2%
ASARCO

© BOTTLE
ROLL TEST

200

10,4

204

17
0.22
19
22

1.9
34

0,003
0.008
0,070

0.083
(.07

0.053

UNFUMED
- SLAG
04722087
&SARCO

8704-24

..+ OF SLAG WATER QUALITY ANALYSES - ASARCO EAST HELENA . .

10,5 -

14294
14500
9'4?
9,25
14183
4'5

8.83

UNFUMED UMFUMED 1INFUNMED

3LAG 1AL SLAG

0drzzsB7  Q5/22/67 03/Z2/B7

CHMTC CHMTC ASARCH
SFLIT SFLIT

B705-43

. 189

15578

20200

9‘?’7

' 9.'5

7298 - 18720 18523

2,2

7.85

a37.0 341

878 5.7

2540, ©38y0

158,00 2450

sa7

4

284

33

2480,0 24430 1200

£2,0 75.0 A4

0.5120 _ 0,353

0.0043 9.003

0.1190 0126

(0.100 _ 5,225

0.1430 : 0.0505

0,127 0.083

0.0%0 _ 0,048

UNFUMED UNFUMED
SLAG SLAG
07715787  D9/22/67
ASARCO ASARCO
8707-03 8705-07
17
19850 _
22000 12200
¥ 7,48
©.73 S 9.6
18172 10784
2.0 A
7.02
4374 245
3% 4,2
3300 2200
2550 1540
(1.0 (1.9
163 197 .
4% 30
11750 . 6750
74 35
0.550 0.553
0,550
0.054
0.085 0,043
¥ (0.020 (0,020
0.070 20.01
0.021 0.0%4
0,070 0.059
0.030

0.023

Output Date: 03-1y-198%

HUD- 4784~



TABLE 1
East Helena

] SLAG SAMPLE LEACHATE ANALYSIS
‘q7q ' '
979 ’

'SARCO o __(PPM in lLeachate)

" ab No. Description . _As Ba cd cr. Fb_~ _Hg Se. '_Ag (2n)
3278 Slag 1 . .018 .3 .08 <.01 .6  <.001 <.005 <.01 3.5
1279 Slag 2 @ <.014 .1 .13 <.01 <1 <.001 <.005 <.01 2,6
3280 slag 3 @ .020 1 .03 <,01 3.4 <.001 <.005 <.01 2,1
3281 ,Slag 46’ <.014 .2 <.01 €01 <1 .<.001 <.005 <.01 1.0
3282 Slag § @ .032 .2 <.01. <.01 3.3 <.001 <.005 <.01 - 5.0

B siag 7D ' 2

siag 6 <,014 .1 .15 <,01 1.0 <,001 <.005 <.01 6.0 .
axzmum Contaminant

evels for Non- /\ : '
oxic Leachates 0.5 10.0 0.1 0.5 0.5 .02 0.1 0.5 —r

N ;

'zs( 1Currently unspecified but estimataed to be 50 ppm (10 times the Drinking Water

poT

. Standard),

t

o



. ASARCO In.,  jorated
o T Department of Env1rdhmenta1'5b1ences
EAST HELENA
- Miscellaneous Sample Results

. . o , 1985 ,
ASARCO | , - .~ SAMPLE  As ca . Pb
LAB SAMPLE DESCRIPTION DATE ppm ppm ppm
3658 Aixr Cooled Blast Furnace Slag : 5/ 7 .12 .002 5.3

3659 Granulated Blast Purnace Slag S s/ 1 .;047 <.002

- 05_0




ASARCO : :
LAB # SAMPLE

——— —— —— - . - — . - v —— .

7860 TCLP-Fumed Blast
7861 TCLP~-Unfumed Blast

ASARCO
LAB ¢ SAMPLE

ASARCO Ind ..

orated

Department of Enviprwiimental Sc1ences

DESCRIPTION

EAST HELENA
Miscellaneous Sample Results

Furnace Slag
Furnace Slag

DESCRIPTION

e e U T . AP D D el T D Vs S Sl e D S iy e e P Pl i B V) L D S S A S et e e . S D P T D P A M o S S Rt TS A D \® <

7860 TCLP~Fumed Blast
7861 TCLP~Unfumed Blast

Purnace Slag
Furnace Slag

1985 . : o
SAMPLE Ag As " Ba cd Cr
DATE ppm ppm - ppm ppm © ppm
10/21 <.002 .45 4.6 .007 .0
10/21 <. 002 1.2 1.6 .25 .0)
1985 :
SAMPLE Hg Pb . Se
"DATE pPpPb ppn ppm
10/21 <. 005 .004
10/21

<.001

.Q10



ASARCO
LAB #

- —— — . ——— S = > -~

——— ——————. . S —t w——

ASARCO Incorborated
Department of Environnental_Sciences

EAST HELENA y
Miscellaneous Sample Results

Y

1985 _
, | | © SAMPLE Ag As. Ba cd Cr
SAMPLE DESCRIPTION -~ DATE  ppm ppm ppm pPpa ppn
Air Cooled Slag | ' 8/15  <.005° .012 <1.0 .002 . <.17
Granulated Slag I - 8/15 <.005 .010 <1.0 <.002 g <.17
1985 . A
- ' SAMPLE Hg - Pb Se pH
SAMPLE DESCRIPTION -~ DATE ppb ppm ppm
Air Cooled Slag | 8/15 <.50 . 1.1 <.080 5.2
Granulated Slag ’ 8/15 - <.50 .050 <.080 8.0
P aa



B T5d
;{'n-xlnuu alloweble levels of contaminsnts ‘

P O3 Il

-

e,

“ASARCO Incorporated
Department of Environmental Sciences
EAST HELENA
Miscellaneous Sample Results

ASARCO

o o 1983 )
' SAMPLE Pb ca Cr - Ag Ba
LAB 1§ _ : SAMPLE DESCRIPTION . ~ DATE  ppm ppm ppm ppm ppm
11370 2-4 mo. old Slag Composite ' 11/28 9.8 3.9 <.030  <.008 : 7.2
11371 1 veek old Slag Composite ' 11/28 3.9 <.004 <.030 <.008 8.7
1983 |
ASARCO . SAMPLE As Se Hg pH
LAB ' SAMPLE DESCRIPTION DATE ppm ppm . ppb
11370 2-4 wo. old Slag Composite 11728 .20 .012 <.50  10.
11371 1 week 0ld Slag Compcsite 11/28 «35 <.004 <.50 10.

n—

in the leachate ol 'y oon—zo:ic -:.:1-1.....100.

Pp=
T I T

Hg ks
$S.0 1.0 5.0 5.0

1.0 .2 S5.0




storage arey.  The sediments are beiny stored in u protected environment to prevent

contumin_ntion of the adjacent arca from.dispersion of the sediments by wind and water. The

sediments _are located on_a concrete pad to prevent contact with adjacent soils. A

containment berm around the perimeter of the sediment pile diverts run-on. A _gcomembrane

cover over_the sediments prevents wind and water dispersion and eliminates subsequent

generation of leachate.

Approximately 31,000 cubic yards of dewatered sediments were transported to the Lower Ore
Stordge Areé.. Four thousand cubic yards of these sediments were smﬂted prior to the
stéckpile being covered with a geomembrane liner in October 1997. The sediments will
remain in this interim stdrdge facility while EPA consideré-Asarc_o’s request to modify‘the
sediment smelting requirement of the ROD, and instead dispose of these materials in the on-

site CAMU.

4.1.4 Slag

The effect of the slag pile on eroundwater and surface water was evaluated as part of the

1990 Comprehensive RI/FS. The evaluation was conducted in accordunce with procedures

presented in the Comprehensive RI/ES Work Plan (Hydrometrics 1987). Based on the results

of the evaluation, the RI/ES concluded that the potential for impacts to groundwater and

surface water fmm sla" is Jow aad the subsequent ROD did not specity.any remiedial action

for the S]w Pll(:, Operable Unit. Post-RI/ES monitoring at adjacent surfuce water and

groundwater monitoring sites is on-going. A summary_of the slag investiguiion and the

findineas of the RI relative to slag are presented below. ' e

4.1.4.1 Investigation of Potentxal Groundwater Impacts

Slag Infiltration Test Basin Construction, Water Level Measurement Water Quahtv

Sampling and Analysis

[nfiltration and percolation of precipitation into the slug pile were directly micusured in slay

test basins constructed in fumed and unlumed slae. Fumed slag is @ by-product of the zine

k:\data\projecti086 Thcera\rd9cera L doc\HLNV/1 8/95106 536096 ' 118059712 22 PM
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recovery process, which consisted of air_injection into molten slag to recover zine oxide.

Unlumed slag is a by-product of the .blust furnice which has not been further processed

through the zinc recovery process.  The zine recovery process was suspended in. 1982 and

zinc is no longer recovered from the slag. Since 1982, unfumed slag has been placed in an

area segregated from fumed slag.

Two slag infiltration catchment basins were constructed: one in a tvpical location in the

fumed slag. and one in a typical location in unfumed slae.  Construction of the test basins

included removal of a 2 to 3 meter faver of slag. placement. of an impervious 36-mil

- reinforced Hypalon liner in the excavation. installation of a collection sump. and replacement

of the slag. Fieure 4-1-8 shows the slae test basin design.

Water elevations in the collection sumps were measured periodically, and after rainfall or

snowimelt events to determine the actual accumulation of water in the slag basins. Collected

water was pumped from the sump. sent to the TSC laboratory. and tested for the parameters

listed in Table 3-2-2. Analvtical resulis of water collected in the test basins are summarized

m Appendix 4-1-2. ‘

Slag Material Sampling and Anal}'sis

To supplement slag information collected from the test basins. samples of slag were collected

from the test basin sites and sent to the TSC lab for “bottle roll” tests. Estimates of slag

leachability were obtained by conducting “bottle roll” test on slag samples. Bortle roll tests

involved placine samples of slaz-in bortes in the laboratory. adding deionized water.

agitating the bottles for approximately 24 hours, then analvzing the water for concentrations

of arsenic and metals. Details of the boule roll extraction tests_are in the Quubis Assurance

Project Plan (QAPP) Addenduin to the Phase I Water Resources Investigativn Work Plan

(Hydrometrics. 1986). Botile roll test resuits are in Appendix 4-1-2.

k:\data\project\0867\ccra\r99ccerat .dod\HLNI/ 8/99:065\0696 ' . . 1 8/99112:22 PM
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FIGURE 4-1-8 SLAG TEST BASIN DESIGN

- PLAN VIEW:

++

4" dia. PVC
Standpipe :

cg
33.¢

»3.0’;...' | ' —33.0' : - 30

) ‘ 30 mil PYC Membrane
SIDE VIEW: | | Liner ~ Underlain by

. Geotextile Protective
) : ' Fabric_

|4” dia. PVC Standpipe FWith S Slag Surface:
; ,/— _ S'llope 10%

PYC Top & Bottom Caps
- cp\?o% °J17°C

’g °03° Q%%

33.0— j 3.0' .

NOTE. PVC Standpipe is schedule 40, capped on both ends end
perforated with saw-cut slots from 2.0° to 8.0° beneath the slag
surface. : : :




In addition to the slae sampling and bottle roll test performed as part of the Fuast Helena RI

activities. _additional slag samples were collected and analyzed using the EP toxicity

.

procedure. Results of these analyses are also in Appendix 4-1-2

Assessment of Groundwater Impacts

In an effort to estimate infiltration rates. the volume of water retained in the slas test basins

was calewlated for 13 time intervals, beginning December 23, 1986 and ending February 10.

1988. These »o]umes were comp\ued to the \olumc.s of chClplld(lOn during the swne periods

-and con\cmd to ‘percentuves. as summdn/cd in Table 4-1-10.  The pereentage of

pn.cnplt.mon retained i m the b..l\m\ varied fmm -6.7% to 61.9%: m [hc fuimed slae. and -43%

to 61.8% in the unfumed slig (negative pelcentwcs indicale evaporation rites exceed

precipitation collected in the test busins). Although there is a relationship of test basin water -

level fluctuations to precipitation (see Figures 4-1-9 and 4-1-10), the relationship may be

complicated by variable evaporation, hence. infiltration rates are variable.

Coﬁcentmtions of arsenic and metals from test basin water samples (see Appendi.\' 4-.1-2)'
were low compared tQ' plant area groundwater. Dissolved arsenic varied from 0.0198 mg/l to
0:075 mg/l in the fumed slag, and 0.353 to 0.590 mg/! in the unfumed slag during the study
period. Dissolved cadmium varied from 0.003 to 0.075 mg/l in the fumed slag. and 0:003 to
0.0063 m’g/i in the unfumed slag. Dissolved lead varied from 0.016°to 0.043 mg/l in 'the

fumed slag, and 0.021 to 0.098 mg/l in.the unfumed slag.

l

The concentrations of arsenic and metals from bottle roll testing (Se¢ Appendix 4-1-2) were

similar to the slag test basin water quality. For the fumed slag, dissolved arsenic was 0.19

mea/l. cadmium was 0.003 me/]. and lead was less than 0.017 mg/l. For the unfumed slae.

dissolved arsenic was 0.31 my/l. cadmium was 0.003 mg/l and lead was 0.083 miz/l,

EP mxmltv [L\(\ (see Appendix -1 [-2) indicate that leachable wace element cancentrations

from the slav are \:zu'mhlc. From 18 tests, the results for arsenic vuned h'om belw detection

luLl to 1.2 ppm wuh an averave of 0. l() pPRM: Ladmnum varied from below detesiing lx.\cl to

v

k\data\project\036\ecrardYceral . docAHLINA/ 1 8/99106 5:6096 . : ' ’ 17181%%/12:22 PM
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TABLE 4-1-10. PRECIPITATION COLLECTED IN SLAG TEST BASINS

FUMED SLAG

, Precipitation | Precipitation: Retained * | Percent of Precipitation

. Date (inches) (Inches)- Retained
" 12/23/86 . ' -

1/22/86 0

2/23/87 0 -
3/26/87 : 0.75 0.01 : - 1.4
4/21/87 0.23 -0.01 | -3.8
5/18/87 - 0.51 0.32 61.9
6/18/87 : 2.46. - 0.49 - 19.8
7/14/87 | 0.88 e 025 . : ‘ - 28.7
8/11/87 B 170 0.36 212
9/11/87 = 0.37 ‘not calculated

10/14/87 " 0.65 025 -+ 38.4
12/7/87 - 0.45 -0.02 . -39
1/20/88 0.34 -0.02 6.7
2/10/88 049 001 -1.1

UNFUMED SLAG

12/23/86 .

1/22/87 0

2/23/87 0

3/26/87 0.75 _ 0

4/21/37 ' 0.23 0.12 32.7
5/18/87 ~0.51 0.27 53.6
6/18/87 246 0.73 29.8
7/14/87 0.88 028 31.7
8/11/87 ‘ 1.70 0.2 7.2
9/11/87. 0.37 ' not calculated .
10/14/87 . 0.65- 0.40 61.8
12/7/87 0.45 -0.05 -1211
1/20/88 0.34 . -0.15 . -45.0
2/10/88 10.49 0.14 27.6

* Value is calculated based on measured water level changes and test basin geometry

~ (Frustum of a general pyramid). Negative values indicate evaporation exceeds infiltration.

‘k\dataiprojecti0867\cera\rd9ceral doc\HLNL/ 1 8/99\06 540046 ' 1/18/9%112:22 PM
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3.9 ppm, with an average of 0.26 ppm (only one cadmium- vilue was greater than 0.23 ppms:

ifthe 3.9 ppm value is dropped. the cadmium average concentration is 0.04 ppm): lead values

N

varied from below detection level to 30 ppm. with an‘average of 5.2 ppm.

The EP Toxicity tests were not conducted as part of the Comprehensive RI/FS activities. but .

have been included as supplementary data. The EP Toxicity results tend to overpredict the

~mobility of metals compared to the other test results and observed site conditions due to the

low pH of the extractant. In particular. the values for lead appeat to be much hivher with

TCLP thun with natural conditions.

7

Concentrations of arsenic and other metals in the eroundwater system are discussed in detail”

in Section 4.4. In general, results of water quality from the slag basins and bottle roll

I

analvses of slag indicate arsenic concentrations are significantly lower than concentrations

observed in monitoring wells both upgradient and downgradient of the slae pile. Fioures 4-1-

11, 4-1-12. 4-1-13 and 4-1-14 <how a comparison to slag test basin water gualisy, potde roll

test water quality. EP Tox test results. and groundwater quality uperadient and down eradient

of the slug pile.

~Based on observed recharge rates in the slag test basins and associated water quaiiiy data, the

slag pile would account for onlv | to 3 pereent of the observed arsenic at o neradient

monitoring well DH-10 (see Figure 4-1-15). Concentrations_of arsenic in these wells are

similar to arsenic_concentrations in DH-4 near Lower Lake. the apparent source of elevated

arsenic in these wells. Based on the results of test basin water quality analvses znd bottle roll

te2sts. itis unlikely that slag sienificantly effects observed arsenic concentratior: trends on the

sile.

While EP-Toxucity resules indicate that there is some potential for mobility of cusmium, lead

and zinc_from slag, the results of the test basins and bottde roll tests irdizac metals

concentrations released from slus is low. In addition. concentrations of cadmi=y. lead and

) ) ) S .
kadata\projeetn086 T\cera\r99ceral . doc\HLM I/ 18/9941065\0096 T U822 PM
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FIGURE 4-1-11, ARSENIC CONCENTRATION DATA FROM GROUNDWATER MONITORING WELLS IN THE SLAG PILE
AREA, AND FROM SLAG TEST BASIN AND SLAG LEACHABILITY TESTING RESULTS
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FICGURE 4-1-12, CADMIUM CONCENTRATION DATA FROM GROUNDWATER MONITORING WELLS IN THE SLAG PILE
AREAAND FROM SLAG TEST BASIN AND SLAG LEACHABILITY TESTING RESULTS
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FIGURE 4-1-13. LEAD CONCENTRATION DATA FROM GROUNDWATER MONITORINC WELLS IN THE SLAG PILE
AREA, AND FROM SLEAG TEST BASIN AND SLAG LEACHABILITY TESTING RESU_LTS
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FIGURE 4-1-14.

Z.INC CONCENTRATION DATA FROM GROUNDWATER MONITORING WELLS IN THE SLAG PILE AREA, .
AND FROM SLAG TEST BASIN AND SLAG LEACHABILITY TESTING RESULTS - '
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FIGURE 4-1-15. CALCULATED ARSENIC LOADING FROM SLAG VS
ARSENIC LOAD IN DOWN-GRADIENT GROUNDWATER

Data Source ' Arsenic Cone.(1) Arseni:c Louad (2) % of GW Load (3)

Test Basin Data

Fumed Slag 0.036 mg/L 0.003 Ib/day 0.20%
Unfumed Slag 0.3 mg/L 0044 Ibdday  2.40%
Averag; . ’ 0.23 mg/L 0.022 Ib/day - 1.30%
Max . 059 mgL 0.047 Ib/day 2.60%
EP toxicity‘(avg. of 18 tests) 0.16 mg/L . 0.013 1b/day B 0.70%
Qround'water and . - 2.13 mg/L () 1.8 Ib/day (4)
Notes " (1) Source RI/FS Appendix 6-1

(2) Slag load calculations assume:
’ 20% infiltration {slag test basin average)}
11.3 in/vr ppt
57 acre slag pile area -
{3) Calculations based on 1.8 Ib/day GW arsenic load assuming.
east side groundwater flux of 70 gpm -
east side groundwater arsenic concentration of 2.13 mg/L
(4) Groundwater Load assumptions ' ' .
Groundwater As Concetration 2.13.mg/L ( avg from DH-10
Groundwater flux = 70 gpm’ : )

(K:DATAPROJECTW086AWQ.XLS)
_ Arsenic Load
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53

zinc is also very low. Based on the results of test basin water quality analyses, bottle roll

tests._and_down _gradient _eroundwater quality, it is unlikely that slag effects observed

eroundwater quality tiends on the site.

Stratigraphic cross-sectioits showine the slag pile and underlving stratisraphy (Ficure 4-1-16)

shows the relationship of the slag pile and underlving strata, including the perched alluvial

horizon_and the underlving coarser erained alluvial aquifer.  Based on menitoring well .

stratigraphy. it _is likely the perched horizon at least partially underlies the slag pile.

However, there 18 no cvidence of the perchcd horizon in downaradicent wells (se¢ DH-6 and

DH-10). As’ a usull _direct impacts from the slae pile at the\c wells is unhkd\ since thg.

’

perched hon?on is absent.  and the \\cll\ e LOHIDlC[Cd in the coarse grained allmlum

}—[uwe\cr as noted above, test basin and lzlbor;‘uorv test results indicate mrentml water quality

1mpdct\ from the slag are low and are not usponmb]e for the water qualm concentration

observed in downearadient wells, ' ; : -

‘-'1.1.4.2 Potential Surface Water Impacts

The potential for runoff transport in the slag pile area is very low due to the coarse. granular

nature of the slag pile, which allows extremely rapid infiltration. Even during_hich

precipitation events no runoff has been observed from the slag pile. Snmllallx seens from the

face of the slag pile have not been observed. The potential for impacts to surface water are,

therefore, limited to direct contact and erosion of the slag pile where it forms steep sided
banks adjacent to Prickly Pear Creek. Prickly Pear Creek is in immediate contact with the

slag pile between PPC-5 and PPC-6, and adjacent to the slag pile from PPC-6 to PPC-7 (see

* Exhibit 3-2-1 ).

The 1990 Comprehenswe RI/FS (Hvdromemcs 1990:1) exammed water quaiity data from

Prickly Pear Creek to assess the potential 1mp4ct of the 51&0 pile on the creek. No consistent

concentration or load increases were apparent in Prickly Pear Creek adjacent to the slag pile
(between PPC-5 and PPC-7). The RUFS therefore concluded that the contribution of arsenic
and metals to surface water from slag is very minor. RI/FS and Post RUFS water quality data

k:\dum\pmj¢ct\()867\ccr.1V‘)‘)ccra 1.doc\H LN\I/18/994065\0096 ) ) CMISMSI12:27 PM
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for Prickly Pear Creek are prese_ntéd and discussed in Section 4.3 of this report and post-

RI/FS water quality data are generally consistent with the RI/FS findings. Average metal

concentrations show only small differences between stations PPC 5. PPC 7 and PPC 8. (seo

Figure 4-1-17). Only one hich flow stream cvent (May 1994) shows a pronounced increase

in total arsenic load between PPC-5 and PPC-7 (sce Figure 4-3-9 in Section +4.3): however.

arsenic concentrations decreased from PPC-5 to PPC-7 in the Mav 1994 cvent. The

calculated load increase is therefore cntirelv a function of the -flow measurement. Since the

accuracy of the flow measurements is poor during higher flow events due to increased

velocities and turbulence (particularly at PPC-5 below the dam) the apparent load increase

during May 1994 is probably the result of flow measurement error. The conclusion of the

surface water analvsis is that there is little evidence for transport of arsenic and metals from

thesslag pile with the possible exception beine direct erosion of the slag durine infrequent

high stream flow evenls.

1+24.2 PROCESS FLUIDS _
As part of the Compre_:hénsive RUFS (Hydrometrics 1990a), the Process Fluids Operable Unit

was divided into two sub-units: Process Ponds and Process Fluid Transport Circuits.

+314.2.1 Process Ponds

The Process Ponds include:

e ITower Lake,
e Former Thormock Lake, and

» The acid plant water treatment facility.

As described in Sections | and 3, the Process Ponds were addressed by the Process Ponds

RI/FS (Hydrometrics, 1989), a subsequent Process Ponds: ROD (US EPA, 1989). and several

" RD/RA documents, and remedial actions that consisted primarily of sedimen: excavation.

The 1989 Process Pond RI consisted of:

llc:\dulu\'pmjz‘:c(\()%7\ccm\r‘)‘)ccm 1. doc\HLMNI/18/99065\0096 1/1819'9112.22 PM
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ASARCO TECHNICAL SERVICES CENTER
ANALYTICAL DATA REPORT -
Fast Helena - ‘ :

Technical Services (Projéct 3101)

Batch No: L010790

L010790-002 213-MAY-01 FUMED ASARCO SLAG AG 0.003

1 MJF 18-JUN-01 Icp
.~ AL . 2,32 ¥ MIF 18-JUN-01 - 1cp
AS 0.022 Y MJIF 18-JUN-01 cp
BA 0.34 \ MJF 18-JUN-01 cp
BE <0,02 % MJIF 18-JUN-01 Icp
CR 0.036 v MIF  18-JUN-01 ice
. cu 0.32 (e MJF 18-JUN-01 icp .
HG 2.7 ppm " MO 21-JUN-01 COLD VAPOR AX
MN 1.37 s MJIF 18-JUN-01 IcPp
N1 <0.02 Y MJP 18-JUN-01 1Ccp
[} 0.036 Y MIF 18-JUN-01 1cP
sn 0.026 KY MJF 18-JUN-01 1cP
SE <0.02 z MIFP 18-JUN-01 1cp
TL <0.02 13 MJIP 18-JUN-01 1cp
v <0.02 ¥ MJF ' 18-JUN-01 1CcP .
21 - 1.63 z MJF 18-JUN-01 1ce

Page 1 of 2



ASARCO TECHNICAL SERVICES CENTER
ANALYTICAL DATA REPORT 1
o ) East Helena ) ' a

Technical Sexrvices (Project 3101)

Batch No: L010791 ‘ .

L010791-002 23-MAY-01  FUMED RSARCO SLAG ~  (TCLP) AG, <0.050 ppm ESH - 08-JUN-01 6010
: C AS <0:10 ppm ESH 08-JUN-01 6010
BA 1.4 . ppm ESH 08-JUN-01 6010
BE <0.005 ppm ESH 08-JUN-01 6010
cp | <0.050 ppm ESH 08-JUN-01 6010
CR <0.10 ppm - ESH 08-JUN-01 €010
HG <0.50 ppb MO 07-JUN-01 7470 \
NI <0.10 pPpm . ESH 08-JUN-01 . 6010
PB 0.23 ppm ESH 08-JUN-01 6010
PH 9.2 ) pH MO 05-JUN-01 150.1
SE <0.10 . ppm ESH 08-JUN-01 €010
TL <0.10 : " ppm ESH 08-JUN-01 6010
v <0.10 ppm ESH 08-JUN-01 6010
ZN 17, - ppm ESH 08-JUN-01 6010
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